The excessive use of synthetic pesticides for plant pathogens control could cause possible harmful side-effects to humans and animals, environmental pollution, residual toxicity, affects 
INTRODUCTION
Filamentous fungi, through their various metabolic pathways, are involved in a large number of natural processes, many of them being beneficial for humans. However, a number of filamentous fungi are potential harmful for plants, animal or humans, many of them being phytopathogenic and/or mycotoxigenic (Nguyen et al., ൬൪൫൱) . Molds can survive in soils, causing many soilborne diseases of crops resulting in reduced yields, and altered quality. Major soil-borne and seed-borne pathogens causing damage to a wide range of crops and responsible for various plant diseases belong to Fusarium genus. The occurrence of Fusarium can be found in many cereal crops, corn, wheat, barley sorghum and oat are the most affected (Chandra et al., ൬൪൫൫; Dudoiu et al., ൬൪൫൰; Nguyen, ൬൪൫൱) , but several Fusarium species are also found in various vegetables and fruits (soybean, chili, tomato, sweet potato etc.) (Munkvold, ൬൪൫൱) . The major toxins that are associated with the crops contamination with Fusarium species are deoxynivalenol (DON) (or nivalenol in some areas), fumonisins, and zearalenone, their effects on animals and humans being well documented (Rocha et al., ൬൪൪൯; Miller, ൬൪൪൲; Zain, ൬൪൫൫) . Various agricultural practices have been applied in order to prevent or reduce the fungal contamination of crops, based mainly on the use of chemical pesticides considered harmful for environment and organisms (Jouany, ൬൪൪൱) . Alternative approaches were developed in the last decades, in close connection with the requirements of the ''organic farming". In this respect, biological control is an "environmentally-friendly" strategy that uses living microorganisms or their derivatives to reduce a targeted pathogen (Legrand et al., ൬൪൫൱) . Among the biological agents used for obtaining products valuable in fungal control as well as plant growth stimulants could be mentioned bacterial strains including Bacillus spp., Pseudomonas spp., Pantoea spp., Serratia spp., Streptomyces spp. (Saxena et al., ൬൪൪൪; Junaid et al., ൬൪൫൭; Grosu et al., ൬൪൫; Sicuia et al., ൬൪൫൮) . Streptomyces is the dominant genus in Gram positive Actinomycetes group, their species being known as producers of natural antibiotics, antitumor agents, nutraceuticals, enzymes and other metabolites (Hamedi et al., ൬൪൫൱ 
MATERIALS AND METHODS

Soil sample and isolation of Streptomycetes
Samples of garden soil or compost were collected from Giurgiu county area and were placed in sterile polyethylene bags, tightly closed and stored in the refrigerator at ൮°C until use. Serial dilutions from these samples were placed on the surface of Gause medium (൪.൫ mL/plate) and incubated at ൬൲°C for three days (Zhang, ൬൪൫൫) . Streptomyces spp. colonies were identified according to their specific aspect (colony morphology, size, shape, and aerial or substrate mycelium colour) and microscopic features ( Figure ൫ ). 
Detection of enzymes production
In order to examine the ability of the new isolates to produce hydrolytic enzymes, the bacterial strains were cultivated on selective Gause were the carbon source was represented by soluble starch for amylases, ൫% carboxymethylcellulose for cellulases, or ൫% chitin for chitinases detection.
The proteolytic activity was detected on casein agar medium supplemented with ൪.൪൪൫൯% (w/v) bromocresol green dye (CAM-BG) (Vijayaraghavan and Vincent, ൬൪൫൭) ( Figure ൬ ). Lipases were detected on Gause medium without starch but supplemented with ൫% peptone and ൫mL% of Tween൲൪ ( Figure ൭ ). Clear halos (for hydrolytic enzymes production) or opaque (for lipases) around the bacterial colonies indicate the biosynthesis of specific enzymes. Moreover, for chitinases detection the plates were successively treated, by flooding with ൪.൯% Congo red solution followed by Gram's iodine solution ( Figure ൮ ). Phosphate solubilisation capacity was analysed on Pikovskaya agar medium, containing insoluble tricalcium phosphate.
Screening of antifungal activity
The newly isolated strains of Streptomyces spp. were analyzed in dual culture assay against several phytopathogenic fungi, in order to evaluate their antifungal activity. The interacttions were made against several Fusarium species (such as F. graminearum, F.culmorum and F.oxysporum), and other plant pathogens, like Alternaria spp., Sclerotium bataticola, Rhizoctonia solani, and Aspergillus flavus (from the collection of the Faculty of Biotechnologies, Bucharest). Trials were performed on PDA plates, at first inoculated in the center with the fungal strains. After ൬൮h of incubation, Streptomycetes were inoculated on the same plates, at ൬ cm from the edge of the fungal colony (dual culture assay). The plates were maintained at ൬൯°C for ൯ days. The inhibition zone was determined by biometric analysis. The inhibitory efficiency was calculated according Islam et al. (൬൪൪൳) , using the formula:
Where: E (%) is the antifungal efficacy, CG is the fungal growth radius in the control plates, and IG is the fungal growth radius in the interaction with Streptomycetes strains. All the isolates were tested in three independent replicates.
Mycotoxins analysis
Samples of fungal culture (blocks of ൯mm diameter) were used for mycotoxin analysis. Therefore, Fusarium spp. cultures were grown on solid nutrient medium for ൬ weeks at ൬൲°C. Mycotoxins were extracted overnight, in chloroform, at ൮°C. HPTLC analysis of the extracts was performed using Silica Gel ൰൪ F൬൯൮ (Merck) as stationary phase and a mixture of toluene/ ethyl acetate/ formic acid (൯:൮:൫, v/v/v) for chromatographic elution.
The plates were exposed to ൭൰൯ nm UV light, on a transluminator.
RESULTS AND DISCUSSIONS
Streptomycetes isolates characterization
New bacterial strains were isolated from garden soil and compost obtained from vegetal residues. Slight differences were detected between the analyzed samples regarding the Streptomyces spp. load (Table ൫) . A total number of ൰൪ new strains of Streptomyces genus were randomly selected from the agar plates, based on their colony particularities (colony size, shape, aerial or substrate mycelium colour) and antimicrobial potential ( Figure ൯ ). From the ൰൪ bacterial strains used in experiments, more than ൱൲% presented inhibitory action against at least two of the phytopathogens tested. Differences were observed not only between the bacterial strains but also regarding the target fungi the most resistant was Alternaria spp. From the total ൰൪ bacterial strains tested, only four were selected for their high and broad antifungal action against the filamentous fungi (Table ൬) . Moreover, it was shown that the strains designated as SS൫൰ and Str൮ were able to inhibit the development of two aflatoxigenic A. flavus isolates (GE൬ and T൫൫), previously isolated from cereals (Ciobotaru et al., ൬൪൫൯) . Reduced effects against F. oxysporum were observed during ൯ days of interactions with the new bacterial isolates (less than ൭൪% of inhibition).
Regarding the mechanisms involved in the antagonism, most of the scientists consider the synthesis of hydrolytic enzymes as well as of antifungal compounds (antibiotic-type) (Nguyen and Kim, ൬൪൫൯) . The results obtained in our experiments suggest that the synthesis of hydrolytic enzymes, like proteases and chitinases, could contribute to the antifungal properties of the selected Streptomyces spp. (Table ൭) . The fungal aspects, at microscopic level, confirm the lysis of the hyphae, most probably due to the enzyme action, especially chitinases and proteases ( Figure ൳) . Moreover, the microscopic analysis of the contact zone between the beneficial bacteria and some of the target fungi revealed aspects of hyperparasitism. The bacterial filaments wrap around the fungal hyphae, in similar way as mycoparasitic fungi (fig. ൫൪ ). The phytopathogenic fungi were heavily colonized by the Actinomycetes, and the bacterial filaments were found to coil tightly around the fungal hyphae, frequently causing cytoplasmic collapse. Similar aspects were mentioned by Ziedan et al. (൬൪൫൪) . The results obtained with the selected Streptomyces spp. strains suggest complex interactions between microorganisms that involve at least lytic enzyme production and direct confrontation through hyperparasitism.
Streptomyces effects on Fusarium mycotoxins
It is well known that F. graminearum and F. culmorum could contaminate most of the cereals and produce different types of mycotoxins. The dominant mycotoxins in cereals production worldwide are trichothecenes, zearalenone, and fumonisins (Kim and Vujanovic, ൬൪൫൰) . Zearalenone (ZEA) is an estrogenic toxin, with estrogenic potency that causes reproductive problems in animals, particularly in swine (infertility and reduced incidence of pregnancy) and possibly in other animals and humans. For this reason, the reduction, not only of fungal contamination but also of the mycotoxin biosynthesis, is of great practical interest. Our experiments demonstrated the ability of several new Streptomyces spp. strains to inhibit, in vitro, the growth of fusaria. Another goal of our research was focused on the evaluation of bacterial impact on Fusarium spp. mycotoxin production. The HPTLC analysis of cultures extracts, using zearalenone as standard, proved that the level of this mycotoxin was reduced in the presence of Streptomyces SS൫൰ and StrS൮ strains ( Figure ൫൫ ). The results obtained suggest that mycotoxin reduction, at least in the case of ZEA, during co-cultivation of Streptomycetes with the mycotoxin producing fungi, is most probably due to the inhibitory action of the bacteria on the fungal growth. It is also possible that this reduction is the effect of degradation of the ZEA by the bacteria, but the method used for analysis does not offer any proof for this assumption. However, it is obvious that the selected natural strains of Streptomyces spp. have clear antifungal properties and could be used in further experiments for studies that involve complex interactions with plants and plant pathogens.
CONCLUSIONS
A total number of ൰൪ new strains of Streptomyces genus were isolated from garden soil and compost samples. The ability of the bacterial isolates to produce hydrolytic enzymes like amylases, proteases, lipases, cellulases (at least CMC-ase) and chitinases was proved using specific culture media. Some of these natural soil colonisers could improve soil fertility through their phosphate solubilizing activity. More than ൱൲% from the total number of selected bacteria presented inhibitory action against at least two of the tested phytopathogens, but only four strains (SS൫൰, S൫൯, StrS൫ and StrS൮) were selected for their high and broad antifungal action. According to experimental results, the antifungal action of selected Streptomyces spp. strains is mainly caused by lytic enzyme production and hyperparasitism. Regarding the evaluation of the impact of bacteria on Fusarium spp. mycotoxin production, the HPTLC analysis of cultures extracts proved that at least the level of zearalenone was reduced in the presence of SS൫൰ or StrS൮ Streptomyces strains (most probably due to the inhibitory action on the fungal growth or by inactivation of the genes involved in ZEA synthesis). The selected natural strains of Streptomyces spp. have clear antifungal properties and could be used in further studies in obtaining biological control products.
